A cationic poly(2-oxazoline) with high in vitro transfection efficiency identified by a library approach.
To date, cationic polymers with high transfection efficiencies (TE) often have a high cytotoxicity. By screening an 18-membered library of cationic 2-oxazoline-based polymers, a polymer with similar TE as linear poly(ethylene imine) but no detectable cytotoxicity at the investigated concentrations could be identified. The influence of the polymer side chain hydrophobicity and the type and content of amino groups on the pDNA condensation, the TE, the cytotoxicity, the cellular membrane interaction as well as the size, charge, and stability of the polyplexes was studied. Primary amines and an amine content of at least 40% were required for an efficient TE. While polymers with short side chains were non-toxic up to an amine content of 40%, long hydrophobic side chains induced a high cytotoxicity.